Abstract-In this paper, vie discuss system and method of Double-Balloon Endoscopy (DBE). Some of these methods are determining the real-time location of an omni-directional quite uncomfortable to administer, not to mention the tendency diagnostic radio frequency (RF) system while the object is for intestinal perforation, inability to view the distal part of the moving freely inside an inaccessible organ. A target application GI tract, etc. Apart from the above named limitations, most of to the human gastrointestinal (GI) organ is presented, showing the existing methods of viewing the GI tract fall short of a the importance of the method in accessing a specific site for reproducible means of identifying a specific site with respect to drug administration or for extracting fluid or tissue samples for time. The system consists of a miniature RF transceiver embedded in and can be used to tract the motion of the transmitter if more the GI tract and a set of receivers positioned external to the than one receiver is present. body. RF signal is transmitted at 433MHz to achieve half duplex In our approach, the moving object is capable of communication between the transmitter and receiver. The transmitting RF signals at 433MHz and the externally placed frequency shift keying (FSK) modulation scheme was adopted to receivers are able to receive the signal. This procedure of ensure a reliable and high-speed digital RF link. Undoubtedly, signal transmission and received signal power detection is the novelty of the method will foster a strategic marketing repeated at intervals in order to collect a set of object position advantage by virtue of the solution's ambulant nature targeted data. At the end, such position data are analyzed on a PC at patients suffering from intestinal disorders or irritable bowel running custom triangulation algorithms to determine the realsyndrome (IBS).
determining the real-time location of an omni-directional quite uncomfortable to administer, not to mention the tendency diagnostic radio frequency (RF) system while the object is for intestinal perforation, inability to view the distal part of the moving freely inside an inaccessible organ. A target application GI tract, etc. Apart from the above named limitations, most of to the human gastrointestinal (GI) organ is presented, showing the existing methods of viewing the GI tract fall short of a the importance of the method in accessing a specific site for reproducible means of identifying a specific site with respect to drug administration or for extracting fluid or tissue samples for time. Consequently, a proven method of tracking a capsule biopsy and similar medical investigations. Unlike other inside the human GI tract, using the strength of RF signal commercially available solutions that are fraught with invasive obtained at some fixed osition sensors ositioned on the procedures our method interfaces with wireless technology to p rp ... . . .. surface of the abdomen is presented in this paper. The provide non-invasive real -time acquisition of intestinal received signal strength indicator (RSSI) [1] , relates, albeit physiology data and also relay information about the object's roughly, the distance between the transmitter to the receiver whereabouts at all times during the entire period of diagnosis.
The system consists of a miniature RF transceiver embedded in and can be used to tract the motion of the transmitter if more the GI tract and a set of receivers positioned external to the than one receiver is present. body. RF signal is transmitted at 433MHz to achieve half duplex In our approach, the moving object is capable of communication between the transmitter and receiver. The transmitting RF signals at 433MHz and the externally placed frequency shift keying (FSK) modulation scheme was adopted to receivers are able to receive the signal. This procedure of ensure a reliable and high-speed digital RF link. Undoubtedly, signal transmission and received signal power detection is the novelty of the method will foster a strategic marketing repeated at intervals in order to collect a set of object position advantage by virtue of the solution's ambulant nature targeted data. At the end, such position data are analyzed on a PC at patients suffering from intestinal disorders or irritable bowel running custom triangulation algorithms to determine the realsyndrome (IBS).
time positions of the moving object. Fig. 1 such as furniture. Both the original signal and the reflected signal reach the receiver almost at the same time since they both travel at the speed of light. As a result of this, the receiver frequency, the integrator network to convert the RF signals to
The most widely used signal propagation model is the loganalog voltage. normal shadowing model [2] which is generally modeled by:
As presented, object positioning was implemented by using RSSI 
(1) received signal strength (RSS) [1] . RSS is a measure of the do power received by a radio receiver from a radio transmitter and°p rovides information as to the proximity of the transmitter.
ereT is the transmit power PL(d) is the path loss for a Indeed, RSSI is location dependent as it is affected by reference dita ds (dB) at d factors such as distance from the transmitter and attenuation due to medium of propagation and other barriers. Our goal in X is a Gaussian random variable with zero mean and a 2 the use of the transmitter and receiver is to transmit a signal variance, that models the random variation ofthe RSSI value.
from the object to some receivers placed on the abdomen, and d distance between transmitter and receiver. unimportant. The significant information is the RSSI. The block not feasible due to the dense multi-path characteristics [4] .
diagram of the received signal strength indication (RSSI) signal Therefore, to accurately determine the position of an object in generator is as shown in Fig. 2 bIDpcdtX-Y Figure 4 Flow chart of sequence of data events. Figure 5 Object location in 2-D range of targets for artillery strikes. [7] . Given any two since the equations are quadratic, many cases for sign changes reference/access points (API, AP2) it is possible to calculate would have to be considered. the distance from one reference point to an object with Linearizing the system of equations will reduce the degree, knowledge of the angles between both references and the and convert the problem into one of finding the point of object and also the distance between the access points. With intersection of planes which is easier to manipulate. this amount of information, distances from the object can be Therefore, by applying a linearizing technique [8] on equation computed. These distances represent the radii of circles drawn (3) and subtracting xj, yj and zj, we have, assuming for now, from the receivers at the specific access points to the location that all radii are the same, equation (3) transformed to: of the object. As shown in Fig. 5 , three of such circles intersecting will provide the true position ofthe object in 2-D.
(x-x +x-x + (y_y; +y; )2 + (z_ j + ; = ri2 If the distances from one access and the neighboring ones are (4) known, it is possible to fully determine the resulting triangle and as such, the real-time location of the object. In our with (i= 1,2, j...-1,j +,, .n), using the jthconstraint. Regrouping terms leads to computed by using initial approximate distances, also known as position vectors, and by employing a finite amount of (x-xi)(xi-xi) + (y -yi)(yi-yi) + (z -z)(zi-zi) iterative least squares procedures, configured about a certain 1 accuracy limit. -[j --ri +d2 bi (6) locations of the externally placed sensors. 
Determining these unknown coordinates is the first main task From equation (5) and (6), we can summarize the linearized in this section.
equations as:
Of course, the known exact distances between the object and (x -x1)(x2 -xI) + (y-y') (V2 -y') + (Z -Z)(Z2 -z1) the sensors, r, are the radii of the individual spheres. The where b is directly related to rj, ij and the distance between receivers are at known distances from one another. As shown 1.5 in Fig. 5 , the position of the object at any time tn is the point of 1 intersection of all loci of circles formed from radii to the object 
